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and tempered over again. Therefore, in order to make sure
of good work, the hardener should always try the hardness
of the steel with a smooth file, a file finely cut. It has
already been inquired of me, and may be inquired again,
perhaps, why is it necessary for a practical man who is thor-
oughly acquainted with the quality of the material he is
hardening, likewise with the temperature suitable to harden
the material, to try the hardness of the steel, when he knows
from experience that the steel hardens properly at a certain
temperature ? The answer to this is, the hardener may be
a practical man, and may be thoroughly acquainted with the
quality of the material, likewise with the temperature suit-
able to harden the material; but if he is not a careful man
his knowledge will be of little service, and the necessity for
trying the hardness of the steel before it is tempered is soon
made evident; besides, if proper attention is not paid to the
water it will deceive the hardener. Again, the most careful
and experienced hardener is liable to be deceived in the
temp.erature of the steel when hardening in twilight. It has
previously been stated that it is requisite at times to enclose
some kinds of articles, when they require to be hardened, in
a sheet-iron box, and surround them with charcoal. When
this method is adopted, the articles will require a much
more considerable amount of time to heat them than is
readily imagined by those who are not accustomed to this
method. Charcoal is a bad conductor of heat, and if the
hardener be unacquainted with the conducting quality of the
charcoal, he will be apt to draw the box out of the fire and
immerse the contents in the water before the central articles
have acquired the proper temperature suitable for hardening
them, and those articles which are below a certain heat